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Abstract 
The useful service-life of reinforced concrete structures in aggressive environments is less than 
that in normal conditions.  In such environments, both concrete and reinforcing steel need to be protected.  
Among many alternatives, this protection can be achieved through the use of corrosion inhibitors and 
surface coatings.  While several studies have been conducted on the effectiveness of such inhibitors in 
mitigating reinforcement corrosion, data are lacking on their performance in environments characterized 
by the concomitant presence of chloride and sulfate salts.  Further, the effect of heat-cool cycling, typical 
of that prevailing in the Arabian Gulf, on the performance of concrete surface coatings is not fully 
elucidated. 
 
In this study, four corrosion inhibitors and four concrete surface coatings were evaluated.  The 
results indicated that calcium nitrite was efficient in delaying the initiation of reinforcement corrosion in 
the concrete specimens contaminated with cloride, chloride plus sulfate and those made with sea water.  
In the concrete specimens made with brackish water or unwashed aggregates, all the inhibitors were 
generally effective in reducing the rate of reinforcement corrosion.  However, the type of inhibitor and its 
dosage was observed to be dependent on the type of contamination.  Similarly, the depth of carbonation in 
the mortar specimens incorporating corrosion inhibitors was less than that in the control specimens.  The 
combined effect of delayed reinforcement corrosion, decreased carbonation and lower wate of 
reinforcement corrosion extended the useful service life of reinforced concrete structures.  Among all the 
surface coatings used in this study, acrylic and siloxane coatings were the most effective in reducing the 
rate of reinforcement corrosion.  The concrete specimens treated with these two coatings exhibited the 
least water absorption. 
 
 
Protection of Reinforced Concrete Using 
Corrosion Inhibitors and Coatings 
 
 
 
 
by 
 
Abdul Nabi Lashari 
 
 
A Thesis Presented to the 
 
FACULTY OF THE COLLEGE OF GRADUATE STUDIES 
 
KING FAHD UNIVERSITY OF PETROLEUM & MINERALS 
 
DHAHRAN, SAUDI ARABIA 
 
 
 
 
In Partial Fulfillment of the 
Requirements for the Degree of 
 
 
MASTER OF SCIENCE 
 
In 
 
CIVIL ENGINEERING 
 
 
May, 1996 








































































































































































































